# 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-01 0546 

(43)Date of publication of application : 16.01.1998 



(51)Int.CI. 




G02F 1/1343 




(21 application number 


08-158649 


(71)Applicant : 


FURON TEC:KK 


(22)Date of filing : 


19.06.1996 


(72)Inventor : 


HEBIGUCHI HIROYUKI 



(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption of a 
driving circuit system by repeatedly arraying a combination of basic 
colors along signal tines and setting the number of scanning lines to a 
multiple of the total number of pixels arrayed along the signal lines by 
the number of the basic colors. 

SOLUTION: One pixel 12 consists of an area sectioned with two 
longitudinal signal lines S1 and S2 and four lateral scanning lines G1-G4. 
Further, color filters are arrayed in the order of R. G, and B along the 
signal lines. Here, when one pixel 12 is composed of three basic colors, 
the scanning lines G need to be three times as many as before and gate 
drivers Gd need to be three times as many as before, but the signal lines 
S and source drivers Sd are both reduced in number to one third as 
many as before. As for the power consumption of drivers, the source 
drivers Sd which consume much electric power are greatly reducible in 
power consumption, so the total power consumption can be suppressed 
even after an increase of the gate drivers Gd is excluded. 
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im>s<m i ] *tm©*#fe£ffl<*-^>-t±T 1 -^©fe£ 
t^o xw.&±mmmzft-r * mtm^^m^mz s n 
jr i £&«©£**&&. 

5t© 7^ f ritc^SL^s-r^ z. t.&<&mt.T 

4 E4ft©mR#j££g&:fr5 5 SS*©KBtt#fls£«:SJ«# 
©led; UtutS»«ttsaiSSi. 
[«iJi©f&Mfcift'JU] 

[0 0 0 1] 

«, R (*fe) , G (life) , B (fffe) 

T 1 0©fe£3t;f:T£v h U i7X^l!j©^SSi5i^ 

[0 0 0 2] 

[ft#©&ffi] ft*, ftSJiifoai^SR^tspJfflbT^ 
tHzytmtij^—y^Jl^^m.^-^^:, #7— ^£ 

F7 F<hLTiia^^Tm^c:£l?lo©fe:g:^£ 
fT^HSt^fiiffcU £©H*&*iSffl«K:*Re5UU 

X « tcE^ L Ti^i t \Z EH $ nftlWCl* 
SSSitC«^*EP*Pb, «a©iSi6*£S&ffcS-i£T*5*. 

[0003] 3i <Dm<Dm&minmsi>mm 2 n* n > t? 

j. — ^©S^BKi^T, 6 4 0 (fit) X 4 8 0 
OS) h©***ff3VGA»C*oTtt. «*©*£ 
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{4<h7i^,iii* (R, G, Ky| UXimm^m 

fife) CDS»C*«, 640X480 = 30720 0i®3jfT& 
0. *f«i:»oTRGBI:3»fflSnTI-»5fc»K:. 

j£aB»»4 8o*. mm®&6 

40X3 = 1 92 0$Ta&5. fctgKyhSIl 6 
40X3X480 = 921600 Ky FtSnT^S. 
[0 0 0 4] 09(1 £©»©;*/ 5— t&Bi&7f:£m<DW 
ffifcfgKjfflL S I *fl!t0(»fW-fc*7-«aK»JL^y F 
^©EIClii^Tl fct, 2tfc©*H6]E 

«sn&sw»KiHitcjftiia*§tAsn. -7j©iSb;§si£ 
kb * ftfcftisirHStts t mm h7>^ jwrw & 

— X F5-f /XSdtf%9ttf?&ttT<r>-&. 

[0005] m9 izz.nmnma&tTfimT- 1 ©sKfltrt 

S 2 > S 3 ---t. ^©jfe^i&lG,. G 2 ---*^M^-C 

■€-n-6nH3H«a 5 ^wr f 9 >vx^ 6 #»w-sn. 
asm® 5 ^jgfigLfe 1 5om»i l-aoK^hts 

n, C<OFy h*<3"3jfefeLTlo<OH3(ftSnTVi 

•a, ftoTiH9fc^-riH]S5S{c*3^T«. a 1 0 ©laire 

H^nfcJ;p^iii^7^i»fi£$nT^-5<D-C, iWfEVG 
ACD^TK^Si'^oTtt. ZKDHJSf 7 1 @i®_k(:: 3 0 
7 2 0 0<H^fi£$nxVi-5>eit(C^£-5„ 
[0 0 0 6] 

[&m&ffi&ils&5iiTZ>Wm] £©=fc?fcF>7 F§&© 
i^SiSSgS 1 K»UTB8tt6n*V-^. F^-f AS d 

>Stt5 lffl©L S I *>6M3nS©T, Sfofl*^ 

cl s i *»stanfct)©*«i»sTc p (^-^r 

•JTA-yy-i?) ©»1KT*S36\ L S I eULttgRSS'T 
•5COG (fy7"t>y7X) ©JgffitSnsCDjWMf 
T*So tot, ME«a«*S«lK:fflV»6n*«^' 
fftl 9 2 0^3»4 8 0*»C**«T*fc»lC«. m 
9 (C^f ct 5 \Z 2 4 0 tf>©V— X F^-f AS d$r8fB 
(240X8=1920) , 2 4 0 tf>©y— h F^-f 
A'Gd*2i (2 4 0X2=4 8 0) 

ft*, ^»©«i»«*s«Jc*oTtt, cne>©ft& 

[0 0 0 7] HTMBF?'f A©^'»m73tt. KAT(C 

Rtrrs$n< v-x f^as d<D^y- f f^< a 

GdiO^^t^ntM. 
K^-mUMHt* (*<J8 4 OmW) 




y— M«7'fA {£1^ (8) 2 OmWx 2 = 4 0 m 
W : 5 ) 

V-XK5-fA* igU (SI 0 OmWX 8 = 8 0 Om 
W : 9 5%£d5i6-2><, ) 

[0 0 0 8] fc*5. ±fB©V— X 
tt. SlfcfciJUT*^ — *iT6 b i t (Hiic6 4) 
Wf^SWfc&CDT'&O. 8 b i tCDiS-&te, 

-So 6lUb©ff**>S» S&S*iIMft„ i^^P^it«> 
[0 0 0 9] *^BJ«mrIB*1f \z&&.Tts.2ntc*><DX 

[0 0 10] 

■r&fctblZ, £ffi*^-&T 1 OCOftS:* 

•5 =b COTS) -So 

[ooii] sfc» mss©»#«j&£#u #m^fr 
mLmctm&t-zn. M^mzm-oxmcm^^mn 

ibjijs cox ^„ 

[0012] *mwe>mm-J5m^ ftiztzmcom 
fmz±^.m^mfK^-t^> z\t*m®Lt-$-z> ^cox$> 
gimmm&mm-rzizfotzK). iocd^u— a£*9&cd 

[0 0 13] &tz. ftl::fB®CDS#f&fi££W U SJC1 
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\^><D7\/-1±*W&<D7 J -)W\Zftm\^ ffife 

(Dy^-ji^zinzmzfmLM^-r^mm^mii^m 

[0 0 14] 

1 ocomm&mco±mmz7-7s K^-f/\*s da*3<@ 
(sd r sd 3 ) , m^mm^i ocDmmmwicotEm 

Gd (Gd t ~Gd 6 ) ^(^ntlr^. ^(C, itfffB?£ 

aa^if i o£«/£-r£2ft©jtBja«<D5*>> — ^ 

«®BJS««C«^M h 7 >i^^B8S#«/&£nT^ 
-5. ^(D|sIifS^©p-feOlili^tCffi^-r^>g|5^$:0 2 

2*O^J©«^S 1 , S 2 i4*©^J<DG 1> G 2 . 

g 3 , G4iz£-oT\&wzntcmt&xmf8.-znT^2>, t 

LT. «^iS,, S 2 . t^tSG,, G 2 <h(cJ:0HS 

nfc^tci-^oiii^msi ld^tt^nTc©®^ 

b-LZtl, fl^lS,, S 2 . t^*^G 2 . 
G 3 t(CJ:0fflSn/!:««fCloOiiiSI|@l 1 #5i8:^;}• 
S 2 . t^^G 3 , G 4 i:tcJ:0H*nfeffi^fc loo 

ia^«® i i a*ts:tt ^> nx ^ cdh^^* looK^bts 

zm^>30<7)K-y htCcb-pTlOCDiii^l 2^fig 
1 1 S-ili^ft® 1 1 ©{MSMMK^-ti^nx 

-So 

[0015] ^fc. Bfif3iii^tt@i i t>mf&2tifzm.w 
&mz*ifa?z>m<D&mzizj} 5-7 ju^^m^^n 

2> Tit, d©^tc:cte(.iT«®2lc^:-r it?coili^<D5 

^. ±a®iii^«ffii 1 ic*ffa-r&&«»cia 3 »c*-r =t 
3»crcd*5— 7-r;p^^ ^©is^tmffi 1 i(c*tio] 

-T J 5fii:Bfcl213{^-rJ;p«cGco*7— 7 4)l5>t>\ T 
©(DiB^m® 1 1 \z jtt(6iT-£)fiBfclll 3 tr^-T J; "5 tcB 

7— 7>r ;^0R G BOIBBP^?: 

|6] (H3©±T^I^) IC^TRGB. RGBCOHS^T 
J )V*tm&\Zn. »No. 1 CDjjfalZte 
R. R. R-. ifSNo. 2<7)7j[^]JC«G. G. G 

l^iNo. 3<D75"l^{-ttB. B. B -. ;£3gi£iN 
O. 4C07j[S]fC«R, R. R tS^No. 5 0^|nll: 
ttG, G, G -, itUNo. 6<Z)7J[SltC«B. B. B 

TiBB^tlTt 
[0 0 16] S/t. COJg^(Ci3V^T«. VGAfeS: 




3t»G1fi4 8 0 X 3= 1 4 4 O^tt^nT^S. 
Td <D&WiiZ *5tvrtt. iS^}i6 40X480 = 30 
7 2 0 0 T&oT0 9 tC*-rt«*^ig<tra#coa*^CT* 

s. fc**u ^aB»»ttH9ic*-rtise3i5«iii©3« (a 

0 fcfXDBSWHLS I *JIIV»*fc"**£. V-XK^-f 
ASdtt3BT2 4 0X3 = 7 2 0#a;T>t*JSnJ66£fc 
0, VGAT6 4 0*tt5t8 O^OM^tS^S 
OT01 Jr^-T<fc^fC3(Scoy— X F^ASd^S 

d 3 a*ts:tte>*u *i^(c«2f@<ov-x h*7<A'sd® 

^^<h3fflg©y-Xh*^-1'A*Sd3<73 1 6 0*g 

fc. y— h AGdtCiJ^TH:, 

1 4 4 0*T?*>-S)feJ6^2 4 0 fc!>©L S I &m^Z>ii 
-T-Si, 6 jangle &£>©T. 01 (c*-TJ;^^6<@© 
^— h AGd 1 ~Gd 6 #^!W-'=>tlT^£>o &i3. 
MBJS«©fe±{Bi]©y- h F^-f AG d ! £*_tfflij©^ 
- h F?-f /N*G d 4 l:Mt^ttiG-o^ffilco 

d jlC^L G • • -^1 * (Ctt^ n. ^-hfflij 
©y— h h*7< AC d 4 Cjt*bTa»5© 1 **#©;£* 

h h'7-fA'Cd^y- h h*7-fA*C d 4 tCG 1 ~G 480 © 
^4 8 0*coy- K^G^n^r'tl 1 #43* ess** 

[0017] zid-r, y-xK7-f;\'Sdtty'-M^7 

-TAG d«kD fofggS^ffiT$.^^c*{c, iftffite V— 
X h*7-fAS d £*£*© 8 <ga><=> 3 WcM4> 

A*Gd«V-X F5-f AS d©mffi(rfeV^T¥SSST 

&£©-£?, m9\zttft%ffimT'2m!&mts. : be>&z\<D 

ASd©{£Mt;icfc3:3Xh£©#£D ^>&<&&o tJE 
o T^SttJcSlTKililif < «>L 3 CI i * < *&« fc V 

0mW©y-NK7-</W6ITl 2 OmW, mMWl 
mi 0 0mW©V-X ^^"i/^3mT'3 0 OmWtT-5 
t. -&thT^4 2 OmWii^O, ££**&*£©*$ 8 4 0 m 
WfCtt LT^¥#C:ffiI A -5 Z. <ta*T# 2>„ 
[00 18] «ifiT-«4?'J->U=i>$:ffl^T 

<Dmmm®.<D*y*7UW*'uotztb(D\ b i t©y- 

KHMAGd fdit^T 6 ~ 8 b i t fSg©^PgIS©{f 
^£igST-&JlL;&<T«&£&^7 — X K5-f AS d 



$#^¥10-10546 

©7j7W83S«*a*;*:# < . y-^h , 7<A'Sd«h7> 
i/7.?®.*>^tz$>\Z. ^g^DtS^W^S. ft 

^«Hk*»i>*-tir. V-XHMA'SdeiMTS^t 
tt, {£r8»m*Jft£^@£9©ft±teK*#<«-«Ff 

[0 0 19] Sfc. d©^{C*3U^T«EI3{C^TJ;3 
£#7— ^^©RGBEB^To/ta 5 . iJ7- 
JU^ © R G B ISfiti CI ©fl^ffls© <fc 3 lCHI-2> fcttTttti: 
<, H4{C*-r«tptC, i$8No. lK&oTR. 
B, G©*80jIU tSSNo. 2K&oTG, R, B 
©$<93gU iSISNo. 3IC»-?TB, G, R©«S9 
5IU M^No.4l:»oTR, B, G©$<95gL© 

j: 5 tsmm*m o si L*aE»»K*fess *Tff o tz t>© 

TfeoTfe^t/^^i^Trfe^o z:©ga?ij{i, m 
fc, m3\z^T^— >©R. G. BIBBte, 

S. Sfe> H4tSt/^->OR. G> BSHStt. * 

[0 0 2 0] Eii~ia3 ; e»Jc$fe{c:^Lfc^ffi© 
Tz>\z$>tzv. 09 tia i o ic^-rt£*©i&ii^*s« 

K*-rt£*©«Ea***«t*lr»TVGAT?6 4 0X4 
8OH7 hO«w*fT5»^. 7l/-A^B6 OH 
z (ltJ?ffitC 6 0[Hliii® : Sr##glA'5) i^n«»©T, 
liSM^€rSI^.-5fcAfC, »16msec0^ia*g 
■T^o gP^« C10D 1 6ms e c©ffllc, 4 8 0*fflSS 

g d an * 1 ^©^gl^x^-v > LT10 < 6 

0HzX480*T, SS30kHz (l**fc?)*?J30 
wsec) tfcZ. m^ffi'Hco^Ttt, V-X 

F7-f AS dlCCi, «^«640X3=1 92 0*»0 

«#a^*?"j»c2ie>n. tnt-»fc»aATi 920 

B#^JfC^^nT<-2>«^^l H-7 

J6© Ky H^D7^H 30kHzX1 920 6 

0 MHz 

[0 0 2 1] CintCl^LT. 01 <h0 2tC^-r«ig©^ 




6 OHz t-T-Sxt. ^4^GC0*^$rS9iai OtC* 
TftifefSjitCit^TR. G. BfflfC05{C^TJ:otC3 
fg<hLT^£©T. jt*j£g£3te£:LTlEIi!>t-£o H 
ttWlCtt. M«G&48 0X3=1 440*, «^*8 
S^6 4 0*iLWIiOT, y-H^-fAGd^ 
£i&G£X4^>f 5*£©J§&&ra, 6 0HzX4 8 
OX3*=l59 0kHzt^2>. d^Tlftffl^nt 
«r>*y- h K 7-f A*T«, *<Jl 0 0 k H z £T-*M£nJfg 

o , z: ©j«38» 6 *n«, f&M*ifi t mcy— b K 7 
iST«, m^m s &m 9 tm io \z^-t^mB(D i / 

.yhi7P-y^fi90kHzX64 0*=^)6 OMHzi 
&Dfie*#tjg©*£<i:^fc><=>ftV>o fcT@lti2C 

^-r#tire&££. m9 tmi o\z^-rm^mmtmc 
y— h H^-r AGd*3j;t/y-x k^< as d£^-©g; 

[0 0 2 2] 01 <h02{C^-r«ii-Ira&«)t. W 

(DHii2 K^T«jttt. 09iilO K^TtlE** 
v>. IP*. iHSS£IWttfcii.S£. H^icttBIilc^ 

T*iigfc09K7K-r«jgb3 o 7 2 o ot&d, 
d&©t. »B«3j*©®T*>£<raiaftn. 

©0 1 £02 K^TJffiifci. 0 9 ill 0 (C^T^*« 

cd» y- h H5-r A©2fsssi6M&y-x F^-r/t* 

[0 0 2 3] ®iSK*rtS<ft«T*3. 
*l:o^T(S, y-h H5-f A©*<}2 OmWOlSl* 

Z>mG<Dm$L$l.&3felZtt^tzfztt>\Z. 3fg£&9. 
H-T3 6 OmWtfcD. y-XH7-f/Wll OOmW 
©fc©£3{@&g£-r?>©T3 0 OmW<iT£><i:, £S8 
6 OmWifStfti^ «£*#li6T?tt» 8 4 0 

[0024] *k:. 01 tm2\zjaTmmzmmistzm 

TS. COJg»©(Blto&ffit*«r»TJ4, 0 6lc*-r«k5 
(C 10C7J7U— 1*&3-2<D7s(— Jl/FlC^fiJbT7^ — 
KM* 2*JRtf LfcJRtfi8b763lE*S5 t ^^C«p« 
£*-f-S„ JSUfcftfctt. lHffi*3t?®7w— JUKT» 

7U-ah»«*2 ohz, ;uh*«ift» 
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£6 0Hz ($5l6msec) Jl/K 
(Dl6msec) ©FbUcX^-v >-T*j£**l*^jt3lE 
H&l 4 4 0#©l/3©4 8 0*«fr*. ffioTy — 
h K9-f /Wj&MI*;*** >-ra«i &mz6 0 H z X 

4 8o*tfto. 0 9 tm i o tc*-r«£*«ig©is»)© 

f^tHCIil3 0kHziS:0, aMBWOSfcfcEttLfc 
»«©«I(C&j*©«-&0 1 / 3 - s 
fc, -t-tlfclttoT, K<yh^D-y^fc30kHzX64 

o^t&o. 09^01 otc^-rse*«jg©ffi»jtRi; 

15)30 kHz. BP*. #3fcW::fR5jfc©®IB<8*&<Z>l 
/3£fc£. 

[0025] &>±<D£otmmjj&$:mmLfzm&. u 

Q0 9<>:01 OlC^Tt¥*1#iiTffl^^fc©i^©y 

£ti6&y-b K7-fA$r2{@^?»6(lfCii^»-r^ 
fi*** -5 "b © © , iSttftV-X F5-f/tS8B*6 3fl 

[0 0 2 6] ©H9-f A*?SSf«*{Ct>^T«. ^3E^* 

x**>T%m®.mr&&£mcT-&z>fztb\z&mmm 

tmC£o \Zffi 2 0 mWT<£> 0 , *5 2 0 mWCMSf* 
©fc©£6f@&g£T£©Tl 2 OmWt&D. y— X 
h'7<A'©*!)l OOmW0fcO5 3fiMiW, •€■ 

ne.©F-y k^d^«. se*© 1/3 tftsfcftc. 
y-x k 5-f /n*© i m&tz K> ommmtnz 1 / 3 

0. mi:i0 0/3mWt&4i:. £«T£§H»2 
2 OmW&KlCfr&ftt, fi£5fe^iST«*«J 8 4 OmW£>S 
T$.o/c©T. ^l/4g^{CiJMT'^«.<, 
<3)l§ll&©aSMSgB£'>&< LtilTtli (5fe©^ 
©«^ctDfctfofel#jg£StfflTr#£) . l^©y 
U-A*»*fi»©7^-;PK (^©^ffi©*-&«R, 
G. B©3y^-;UK) \Z%tf. 7^—)lFm$L$L$:6 
OHz it, W*2*ffll«bT^«f &Z.UZ&Y). f 
- K K^-f A*©££igjl£X*^ >-rs«»»*fi£*t± 
<Bli;6 4 0X4 8 0*T^3 0 kHz tr*££j&*T 

[0 0 2 7] iKrBBOft»!Blc*tiTfi, J^M 

K7>yX^Sffl^fcM*^i (TFT-LCD) 

G. B) ZUfrGtyitT 1 -3<D&*^-?Z,wm$:Um 
ED (7-f-AHX5-yy3>f^xyW) . 

imz!Z.<*5£wzmmT-zz><Ditt>)mT'&z>o * 

^«4fe^-fiJ^t,oTtgT$>-2)©T. -€-ne>©^fiJ©«^ 
«^S«^^5fe©2fSS^.^«4fgtLT^L. * 




=y — -7 -*JkS>©l2gt> 2 &&-5>W;t4fe£:BLJi£B©J:5fc 
[0 0 2 8] 0 7<i:08«*%Bj^^-7hUi7XS:cD 

mizmwmnmfr z t^m^m s , , s 2 • • • ^its 

«t^tcM(^SE«$nT^^^2 0#M$fttl,i 
.5. 0 8 «0 7 KTjVr 1 -s>©®^ 2 2 ©<£-£rtfc*: 
UT^^"feC0T. 31C0J^^tC*3^Tfe*7 — y^;i^ 
R, G. BtC3#tiJ$*L G, BT3#fil£n 

fc#MJg«tc^aE^G*^(te»nxv^, &9i£ 

mm. -&H-6f@CDZi ; E>K7'f ACd (Cd,~C 

d 6 ) 7Wt<=>n> ^K^-TA-cD^^n^n^^ 
Gi:ii^nxn5. cwwcis^TfcSfc©^© 

m&tmmiz. &msMisntz>r-b%kG---<D?%. 1 

h^G-^£#J©ZI^:> b*^-f AC d \Z, 
81 9 © 1 # ©y — h $§} G • • -^fflll© n€>K7-fA* 

W£ii/£LT^£. Zi(D&?\z)¥-m-?h l )?ttv>M 

^g (D&^ftor^Hzft&T&mikizmR&wtoz txx 

[0 0 2 9] <c*. iWJ6CD#}B«©aaWK:*V»Ttt, 6 

4 0x4 8 ommov G AoiB-Biz-D^xmrnL-fttf* 
z\<Dmz^mm<DWn&mzmx<Dib(Dtf$>r). fc&m 

0*©PAL^©^l^fSi®, j££«Rl 1 2 5*0 

H.DTV^, fSM6 0 0*OSVGA, 

7 6 8*0XGA. ^^gCl 0 2 4*©EWSfffll 

[0 0 3 0] 3=fc> MffiB5*2Sfc«iJIILfcKSfc#8!i: 

v a >ffltcffl i> e>nfe«-&«, y — h av ^ >©&^si 

*7n8S©St*ttffi.£&/B S W IC-^itT^MT'^ <fc 
[0 0 3 1] 

[fgBjojaift] w±sjBju^j:5tc*%Bj{cj;n«, ft 
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